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(54) BEARING DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To support large bearing load stably, reduce 
abrasion loss and aim at cost reduction by forming 
grooves provided at the surface facing the static member 
of a rotating member in such a way as to become 
gradually deeper along the groove edges as well as in 
the rotating direction. 

CONSTITUTION: Spiral dynamic pressure generating 
grooves 2 are provided at the bearing face 1a of a thrust 
bearing 1 . These dynamic pressure generating grooves 
2 are disposed regularly in the same shape, and each 
groove is formed to have such a rectangular cross 
section that the groove width (b) becomes continuously 
smaller in the rotating direction and the groove depth (h) 
becomes continuously deeper in the rotating direction. 

Accordingly, the depth (h) is deeper in the inner peripheral part than in the outer peripheral 
part, and thereby pumping action is promoted so as to support large bearing load stably, 
reduce torque loss and abrasion loss on a sliding face by large floatation force and improve 
productivity. 
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^'jy*ll*B , P* , J. 7 tt • * K 9 a . 8 I* KB 
iE 1/ v X , 9liJ/'JVH»J*;^vX. 1 0 »* □ 
ijji-j-^X, 1 1 li ¥ $ # U - +f . 12 1* 



£ £ 0 £ % K 'A fll t T n 4 . d CO 0 K v> T 

ffi sa * * y as # <* 3 k # a -r a * i /> ^ > f 

tC IS £ 5 ft T ^ ft . CCO.*} ft 1 3 

<7)M$lfiVrf l )l>* 9-1 5 (2] *5 2 ft £ . 
zS > z 7-tcfc£2ft-t^ft*4 3fc®iH-r 

^W^t^H^i:. fjtf «S fib IE 5C £4SNO ;tf y 7 ft 
m K £ U ift <* ffi * ft ft L . U if > 5 v - fir ft # 
ft »c # ± # ft 1" a . 

^•SiftiWi - i: ^"Ci iOt. 0 ft ft 

h >U ^ to 4» « ^ ^ - if £ - A 7 y >*co;tfu^y 
jbi 20rtu--9 t tr-A^yv3'co^»j^>^ 

5-c0fii&tt/Bfi:^L^^«>^. ^0 <*> 

*<D,K-;J7>jy^«lfilifl, (b) 



@^^^&J; -5 ^^^PflCO^^^ h«5:fi:affl 
t ft i k K J: »J . # JHI « n *? It ft « ft ft * « 

ftft^C^cos/'^^ ^flff^ft^MSi: ^irft < . 
tff-A^'J >^COttfig^lL<fulJ:"rft. 

r * % »3 *c fcit ft in co to®. «: co <fc -5 k -r ft ^ k 

«*Wi:wt. !fi l 3@iiX7^ Ktt ^ <o « ^ co 

^c^®l2^lRliC<kfti»^$COBfl^&^Ufc^CO-C 
^>ft. 8a0^^T<fe^H0^i:»±i:ttffl^Wft 
l«^*C6ft. £fc**B JS ^ T m U is $\ K fa ft 

x t5 ^ ( as n ) M OR tt » i 3 @ ic <fc o r ^ 
it ^ ft ft . 

± ^ u t aft *e \t , a&ffife«*l"ftfc*to^® 
i: u r hi co ® ^ & k m u t ^ , * » m t* - ft K Pll 

^ 2 ft ft v> . |BC0rt^UK±i£U/i*^IftWtl»] 

a <o m & ft^fl^firsaitr^av^.cco© 

^. ^flWcoi^fiJl^, £co<fc^ftinix;friiuc«fco 

-eft^«:a«ii-ft^^^a®$:^fflu*c^<fcv>. 
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®t:i9^ti9ff U. ai&&iB$lc T 8 ff & £ ft 

# ffl * & y . imfl0>a&*ftiStf-eft*. 

tl 

i: 5* ffi # 4 t fitt aft (* 1 2 T ffi 

t!B2»7i/7^tta7 fc A v * h«S8 fftf EI 

5 ft ffi 1 »v;7A/«J6fl)fi(l5b * ? iH iftft 

nt^i. & tt 8 # f - ^ 2 i* M £ » * ^ y v 

1400§/»iS0l!l;:ISJ*5ft, »lfl)7';7il/«a 

$ u r i> & . * . ttft^^j/^MkHU 
l/$B2C07^7;i/«£6, 7t0fclfln:J:^r. 
ffl) ffi ift#0>j!fi # a , b, c, dfrtlJ&UTPa. 

T^$2ft*fflffiiaicJ:*Tft* f * *i 9 & t/ 

^«s»*ittjfi»i, b , c , dftfcjftUfccifclc 

u «fi.A u & * a ft /> * f > * i 4ii:»i»^n 
r ai s ft & . #4 h* fit 
li «i ft -r ft * T- tt* * A, 0r a a u s u & s w ft 

on J£ /pj # 1% ft E 09 -c At a t & c £ 0 & n . 

•Cfci. x5^h«ft5tcfe^riiiafJiB^fM{» 
fc*»KJlfl 0 l«»T*U. U 1 © IgI «£ 

u«kuffliiiifficw»iBf^«<aan. 0 * * Pn # 
a k a m t * . ±#«atikLrnaio*»69 

m <?) »J £ U ft ft U 0) V v V* 7 )V ft ft t (?JJ # 
<»ttffl«&&ft«-f*. * , *7*httft8<0* 

6 ^fcttSiftftftftfcttS-fcKc* 



ttlfl ¥2-160117 (9) 

* . m l 5 0 tt » l 4 H O I - I. & .n n ffi ffi 
ft * U 0 *c > ±ffiLfc@fctti fctt ft 

^14*7^7 ;i/«ft6, 7*0>M«ft7HU£0 

d> ft < i IB iff tt ? £ if £ V* • * . w w 
iffl 0ft o If a ii% L U n . lit ft ^ 0 >J y ^ 1 4 {83 K 

#1 60l**ftnHK<fc*ttftSS<&«&ftfttf> 
Sft 9] 0 "C 6 a . Wl^laJte1-4i:ira»b5^l±fillHl 

* a # , w»*(M*®te«ifctt-r&ffitti*tt£ 

iatSbffl!C)t«L d M /£ v>tf> ? d gff <*> ifll ffl ft # 
0&^ttfflfllibfflw:ifc«u*ft<, <A ft * 
v^^SlaaT^n^^Ri-e^UfeiifiWc rt* * *S flu 
b * ft * & * . - # , 7 i> 7 ;v « ft iM t? if M 

i 7 0 cfc e> ic , a & i if t) -r & t if & & # s 

f:Wi8^LT0lELn>40T. P ft « IC ft T 

^^Tii^ic«^^uiifib*ri»ni:^6^. « 



9 U \,y Id £ I* IS ft tlo ic ffl tt aft «: 2 n ft ^ 

ft^*Hftfir1-. ft£. A5xMlft0««» 
rtli»60^^-r«fc^^«ft^^i/>^i4tc?L 

<52 O0lf*?5Hn^«k4attt^^^->l/O«/i& 
ft nit SftqS 0T « 4 . * tit $ T If « ^ IrJ ic « fill ^ 

nfc^ABt53^iaffi>i*4 ftsi?«atfT&fiatt<B 
^4tiafe«i(onoT-«i^ t A^ftiaErt). cod^^ 

IHfl6ittP4. if:, flltt^^l 2 « K 1/ - 

;i/ gp ^ Alia u r t> «i ft *\ o *j y v ft i; m n /ii u 

* . £0>4j'<-5li#atttKLT£<J:. ffi 

it4 corta^Mlffi^ n«=cg=e«att^<*.i 2 ttmiR 
Ltitfti 8©3»-eifja^@3ft^«/fisnft 
pcor, «f»ut«att«^ii45u t ttffi^4«i/- 
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ii n ft ft tt i i # « «» a « tt » & ic *=ar « » 

SfiLTfc. 3&rae*«j&LTnft0-C. tt IB & 
ft £ I* ffi IS tt © fttt fc I* iL '> L I* ± # -T ft . 

f - jv tt fig ic jfc O -r -6 I* Z 0) ae ± # ic it ft 6 ft 
n o r- t£ * *g co <t d ft & tt ft tt © « IS it $ a 

nft. *£. 2 m e * ft ^ t \z*=*z . in 

I J if $ L < Lft<Tfc£|IBeCD!ft&¥5[eirtTfl)ft 

fttt<D*JAft&JKtt-fftltJ;^. dfili. cicoM 
0) ft & * - * IC & o T It n j* h> U ^ h 0> $ ft 

$ v h ft . 

fc@-e. 7k*fi|:53&L£<B^ttlCUTfi8tett$: 
a S r- * * * K tz ft /£ £: U T ft . : © J: 5 ft 

»fiSi*cLr^ra««)^fflj»*Sc«L. » a a tt rw 
icagft^-^w^^EKEW i ic a? y =f > ^ ? - 



9iQT2-18C117 (10) 

5 i: a - * 1 5 <0 (ifl TMt V # B IC «fc U » # 

laoaaftn zco^^ft^n^Aftfc 

H it If a M - 5 & SH* T ^ ft fc a tt ft tt 1 2 # , 

a&L*-fv*ga*fticia*nft. ufe*^r, a>< 

T < fc a tt ft * 1 20fc8fc*ft*te<ttAft:: 
k^tf*. £fflf£fflLTfcEafrlifc^#]ft& 

•e m * z t # ft n • * j& 9i <& $a a m r ic & n 

rit. £0«k3ft£*i6-r**«&tt*-reafc 

f^ft^L it tattfttti'-vi/ & utit 
tt 

ft £ J: 41 -C 6 ft . £ . -r**gfcttft-r*** 

# $> u . @fc<a*u <tf8fttt<afcftm 

tt***ffl^ftfc0IB«0ffi«*<l»xht?*ft. 

* *b ic . * IS H« ic ft ffft ft B It tt 0 EHfrtt & 
#0fflLTflmft**ttftrt*flfc*«S*fcwfc 
tfftffifl-^-ei&fttf, W £ ft ^ L It 0 fe *A ic If 



> /< ? Mcft/£Tftfc«6lC7^7;bW#6-flI-e 
® C tt 1 &®*sa&lc£#UTM^#0ttffl&ft 

r <o i j * , * )8 q« ic cfc ft w s « B o « ifi r- it 

ttft*s/--;uui*A'rftBtttft(i=ftttftatt«)» 

i'H«r«0tttt«ttfcttJlIUTttft»lcl*ifl^« 

!KH0fi^&0ftfcl??lD$^£/->l/tta)S^W^^ 
IB t£ (It T- £ ft . 

*£lfc<flK<*fttf±!EL*:J; ^ic&ttfttti'- 
;U (0 tt £ S3 5: 5fi TO U'PtHnau. U ic $4 00 

fcco-c, Wftft«K©««5Bicj:»jatt«aEj/-;u 

gp e> » tt ft <* - ^ » n m y , m i» -r ft r 
2:^ft<m$nttoHi>«is«ia^tftmT9ft. * 

fc . * 49 ^ ic ^ T li W S ffl) ^ « A 1" ft n ft ft 
Oftlt±KL^32fffl(0«/&U J:^T^ L < 53 « T 

ft s ft v^co -e # jc ft ^ & *c ^ u r »i ft m tt 



«k<ft»j«ii3xh©<a»«&*^^e^. £6ic 
ttttfttts/-^tci4A-rftatttftttfc»ftWftft 

Wfttt ^ttffl T « ft . fflftftttotiAfllll 

fct>Act*rTl>ftOD*Ctt(ttfttt$:}SlftftttlCfflt^r 
%ittttft*oiftW»H»cJ:ftttfl8*<b^|ftjfeft, 

St tt ft tt v - ;t/ ic n r it ft m tt (D PI tic ( * '< 

-) S:«!g/N^^>^ora&^lc22^. i^Pltfi 

0«awi:-c«^snft-r**$:$ns-rs*i:[Fi^ 

(0^i£lcK^T-$ftcOT'«S^E^e)fi2ttftttW 
^55ttft^fii«T'S. I*ttfttt0£#<*<fctftan 
ft • JSl ± 0 ft IC J: >J . * 55 W ic «fc ft W 3 K H & • 

^Jffitt^-^icffl^ftt, s^^<b^fS«tti^i± 

At/Bifid* hftWtfan^jft^ti. 

Jtt±^«DlCjftaflUfcJ:^lC, *«^icj:ntf. 
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& j& ? & a 0 -c . Jfc <B ? * h x^f- > y & it 

4 . 0 ffi 0 ffi * ft 9 J 

»10l**»HB0-**«fctt*X5* h « £ 
<Z) ffi 0 , m2@ltfl5I00*7*htt£0iEI5j 

b . flisoitffiioox^xhMftasasftfttt 

(iRtDtAB. 314®, JB50, 55 6 0 It * * * 
J8iJ10<lfc0lS«WKfiK**v* h ft ft 0 iE ft 19 , 

32&*0»ril5i0. 18 8 @ it Id £ jfcjfc Nr 0 & S3! 25 £E 

T £ * 0T ffi 0 . ftlO0l**JfilBa>*7Ahfftft 



ft EH ¥2-186117 (11) 

0 18 1 O00l/-tfe-A7iJ>*iC«*i&O 

rt?i;a'y^5-a.-^hw»rffi0. » l 2 0 it * 

Jfl L © £ tf) /-tf ■ J 7-<Dffl«ttfflS:^-r« 

* 0 , Bl 3BI**ftQlfc*?Ah«ft»caJBU 
f-*£0i&0B2:*fi&£fc*aA0tllS¥a50. 

8? © 0 . Bi5BttBi4H»i-iatfD-n 

»r iB 0 . AS 1 60ti*ftRJJ0tt£gfl0fflffiiafcCD 

^ r & w ® , ^i90ii*«B^uu7U« 

#0-2lifcfl$:^-rjfc»rffi0. «2O0li*J8W 

K±a«tt»#s/-;i/0*«aiJ0. ft 2 l 0 it * 

ffl 0 . ft2 2Bli*JgU0>f&0XJfctt*jK'fft£ 
Sfio«[9ri 0? ft a . 

l"'^5^Hlft, 2 -MlE JB£i*. 3-11. 4 



•"■»{*«. 5 7-«)th'7A, 12 -b 




IS 2 0 




■ 
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8HIT-2-18G117 (12) 



$30 
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) 

«n,1¥2-lEG117 (13) 





H^^C (HZ)— 



"3 E 




In 
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ttR) ¥2-186117 (14) 




MR] ¥2-186117 (15) 



* n a 
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»BI ¥2-186117 (16) 



I 1 5 24 

1 . 9 ft <o $ m 

VOL 1 * «i*H S$ 1 3 2 0 ^ 

2. 01 0 * ft |A£8EU*<BHfc 

3. ffliE & r * # 

* ft (510) «c5££fc B it 8 ft Hi 



4 . ft J8 A 

B A » ft 3t /WJ^V 

mama 212-111 i<*k«>!k}MJ 

ft £(6850) # JS ± /h JH ■ 55 

5. *liE<$>*<OBtt 1 ^4^ 2 5 5 (ft£B) 

6. ffi iE © # » Wil»0±*tttffcHH. 
7 . M IE 0 rt £ 

(2) MufttonawufefflflflflW. mi 10 » IB i 2ia, 

sii 4 a, fsi5 0At/m220^>^*- fl'jggfcfeu 
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